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DETAILED ACTION 

1 . This office action is in response to the amendment filed on 12/26/2007. 

2. Claims 5, 14, and 25 have been amended. 

3. The objections/rejections from the prior correspondence not restated herein have 
been withdrawn. 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

6. Claims 1-7, and 25-26 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Halbert et al., US patent application publication 2002/0112119, and 
Bashirullah et al., US patent application publication 2005/0005046. 
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7. With respect to claim 1, Halbert teaches of a point-to-point memory channel 
having a plurality of data lanes (fig. 10-13; paragraph 0053-0056; Shown in figures 10 
and 12, the paths contain multiple lanes). 

Halbert fails to explicitly teach of calculating an achieved data transition density 
for at least one data lane, the achieved data transition density calculated over greater 
than two clock cycles; and transmitting a synchronization signal on the at least one data 
lane responsive to the achieved transition density. 

However, Bashirullah teaches of calculating an achieved data transition density 
for at least one data lane, the achieved data transition density calculated over greater 
than two clock cycles (paragraph 60, 78); 

transmitting a synchronization signal on the at least one data lane responsive to 
the achieved transition density (paragraph 58-60). 

It would have been obvious to one of ordinary skill in the art having the teachings 
of Halbert, and Bashirullah at the time of the invention to include the adaptive bandwidth 
bus of Bashirullah in communicating to the memory of Halbert. Their motivation would 
have been to reduce the power dissipation (Bashirullah, paragraph 46). 

8. With respect to claim 2, Bashirullah teaches of wherein calculating an achieved 
data transition density for the at least one data lane comprises: counting how many 
times a data transition occurs on the at least one data lane during a predetermined 
number of clock cycles, the predetermined number of clock cycles being greater than 
two (paragraph 60, 78). 
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9. With respect to claim 3, Bashirullah teaches of storing a desired data transition 
density for the at least one data lane; and comparing the achieved data transition 
density to the desired data transition density (paragraph 60, 78; as the threshold is set a 
1 , it must be kept track of somewhere and compared to the occurred transitions). 

10. With respect to claim 4, Bashirullah teaches of wherein transmitting a 
synchronization signal on the at least one data lane responsive to the achieved 
transition density comprises: transmitting a synchronization signal on all the data lanes 
if the achieved data transition density is less then the desired data transition density on 
the at least one data lane (paragraph 58-60). 

11. With respect to claim 25, Bashirullah teaches of wherein transmitting the 
synchronization signal on the at least one data lane comprises: transmitting the 
synchronization signal having a number of transitions to cause the achieved data 
transition density for the at least one data lane to be greater than or equal to a desired 
data transition density (paragraph 58-60). 

12. With respect to claim 5, Halbert teaches of a memory channel comprising: a host 
and a plurality of DIMMs connected in a point-to-point fashion (fig. 10-13; paragraph 
0054-0055), 

wherein the host includes a processor (paragraph 0004); 

an outbound data channel and an inbound data channel, each having a plurality 
of data lanes (fig. 10-13; paragraphs 0053-0056, 0058; where an embodiment can be 
constructed using two data paths (channels) with unidirectional components; thus 
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creating an outbound and an inbound path. Shown in figures 10 and 12, the paths 
contain multiple lanes); 

Bashirullah teaches of at least one transition detection circuit configured to detect 
whether an achieved data transition density on at least one data lane is less than a 
desired data transition density for the at least one data lane (fig. 4; 58-61 ). 

a transition generator configured to transmit a synchronization signal on the at 
least one data lane if the achieved transition density is less than the desired data 
transition density (paragraph 58-60); 

wherein the achieved transition density is measured over greater than two clock 
cycles (paragraph 78; where Cp is 3 clock cycles). 

13. With respect to claim 6, Bashirullah teaches of wherein the at least one transition 
detection circuit is located on the host (paragraph 46-47; the adaptive bandwidth bus is 
inter-chip or off chip). 

14. With respect to claim 7, the combination of Halbert and Bashirullah teaches of 
the at least one transition detection circuit is located on a corresponding one of the 
plurality of DIMMs (Halbert, fig. 10-13; paragraph 58; Bashirullah paragraph 46-47; in 
the unidirectional path of Halbert transmitting from the memory, the adaptive bandwidth 
bus must also be originating in the DIMM to impart the bandwidth changing of 
Bashirullah in that direction). 

15. With respect to claim 26, the combination of Halbert and Bashirullah teaches of 
the transition detection circuit is configured to detect whether an achieved data 
transition density on a corresponding one of the at least one data lane is less than the 
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desired data transition density for the corresponding data lane (Bashirullah, fig. 4; 
paragraph 58-60). 

16. Claims 8-9 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Halbert and Bashirullah as applied to claim 5 above, and further in view of Boggs, et al., 
US patent 5530696. 

1 7. With respect to claim 8, Bashirullah teaches of wherein the at least one transition 
detection circuit comprises: a plurality of data transition detectors, each configured to 
detect a data transition on a corresponding data lane (fig. 4; paragraph 57); 

a clock cycle counter (paragraph 60; as a predetermined number (Cp) of clock 
cycles are kept track of, there must be a clock cycle counter); 

The combination of Halbert and Bashirullah fails to explicitly teach of a plurality of 
data transition counters, each configured to count the data transitions, and configured to 
be reset by the clock cycle counter. 

a plurality of data transition counters, each configured to count the data 
transitions, and configured to be reset by the clock cycle counter (fig. 2; column 6, lines 
22-32,41-46); 

The combination of Halbert, Bashirullah and Boggs teaches of a logic block 
configured to signal when at least one of the plurality of data transition counters counts, 
during a time period defined by the clock cycle counter, a number of data transitions 
detected by the corresponding data transition detector that is less than the desired data 
transition density (Bashirullah, fig. 4; paragraph 58-60). 
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It would have been obvious to one of ordinary skill in the art having the teachings 
of Halbert, Bashirullah and Boggs at the time of the invention to include the counters of 
Boggs in the combination of Halbert, and Bashirullah. Their motivation would have 
been to provide increased flexibility in the driver in the combination of Halbert and 
Bashirullah, which also allows for monitoring of transitions on a longer scale for better 
overall efficiency. 

18. With respect to claim 9, Boggs teaches of wherein the clock cycle counter and 
the plurality of data transition counters are programmable (fig. 2; column 5, lines 51-61; 
column 6, lines 15-32; as the counter (clock cycle counter) and the asynchronous 
counter (transition counter) are integrated circuits, it is abundantly clear to one of 
ordinary skill in the art that they are programmable). 

19. Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over Halbert, 
Bashirullah and Boggs as applied to claim 8 above, and further in view of the applicant's 
admitted prior art (AAPA). 

20. With respect to claim 10, Halbert, Bashirullah and Boggs fails to explicitly teach 
of wherein the logic block comprises an AND gate and a plurality of NAND gates. 

However, AAPA teaches of wherein the logic block comprises an AND gate and 
a plurality of NAND gates (specification page 4, lines 18-21 , 25-27). 

It would have been obvious to one of ordinary skill in the art having the teachings 
of Halbert, Bashirullah, Boggs and AAPA at the time of the invention to include the 
NAND and AND gates of AAPA in the combination of Halbert, Bashirullah, Boggs. Their 
motivation would have been to as those with ordinary skill in the art are familiar with 
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using the NAND and AND gates to create output signals (AAPA, page 4, lines 19-21, 
25-27) such as the control signal of Bashirullah. 

21. Claims 11-12 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Halbert and Bashirullah as applied to claim 5 above, and further in view of Boggs. 

22. With respect to claim 11, the combination of Halbert, Bashirullah, Boggs teaches 
of the limitations cited with respect to claim 8. Additionally, the combination teaches of 
the above first logic block with respect to data lanes on the outbound data path (Halbert, 
fig. 10-13; paragraphs 0053-0056, 0058; as the unidirectional components create an 
inbound and outbound path. Bashirullah, paragraph 46-47 as mentioned with respect to 
claim 7). 

The combination of Halbert, Bashirullah, and Boggs, teaches of a second logic 
block analogous to the first logic block taught above, but is located in the CPU of 
Halbert on the output of the CPU, thus on the inbound data lines of the memory 
(Bashirullah, paragraph 46-47). 

It would have been obvious to one of ordinary skill in the art having the teachings 
of Halbert, Kim, Wong, Boggs at the time of the invention to include a data output driver 
of Kim in the CPU of Halbert, which is supported by Little. Their motivation would have 
been to reduce the skew of the output of data (Kim, paragraph 0009). 

23. With respect to claim 12, Boggs teaches of the limitations as cited with respect to 
claim 9. 

24. Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over Halbert, 
Bashirullah, Boggs as applied to claim 11 above, and further in view of AAPA. 
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25. With respect to claim 13, AAPA teaches of the limitations as cited above with 
respect to claim 10. 

It would have been obvious to one of ordinary skill in the art having the teachings 
of Halbert, Bashirullah, Boggs, and AAPA at the time of the invention to include the 
NAND and AND gates of AAPA in the combination of Halbert, Bashirullah, Boggs. Their 
motivation would have been to as those with ordinary skill in the art are familiar with 
using the NAND and AND gates to create output signals (AAPA, page 4, lines 19-21, 
25-27) such as the control signal of Bashirullah. 

26. Claims 14-15 rejected under 35 U.S.C. 103(a) as being unpatentable over 
Halbert, Bashirullah, Boggs, and Bliss et al., US patent application publication 
2004/0056782. 

27. With respect to claim 14, Halbert teaches of a data lane in a point-to-point 
memory channel (fig. 10-13; paragraph 0053-0056); 

Bashirullah teaches of storing a desired data transition number (paragraph 58- 
60; it is abundantly clear to one of ordinary skill in the art that the threshold number is 
has been stored since it is needed); 

recording a measured data transition number (paragraph 58-60; it is abundantly 
clear to one of ordinary skill in the art that the transition number has been stored); 

comparing the measured data transition number to the desired data transition 
number (paragraph 58-60) 

storing a clock cycle number (paragraph 60; as the clock cycle number is 
predetermined it must be stored); 
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transmitting a synchronization signal on the data lane if the measured data 
transition number is less than the desired data transition number (paragraph 58-60). 

Boggs teaches of recording a measured data transition number over a period of 
clock cycles equal to the clock cycle number (fig. 2; column 6, lines 22-32, 41-46); 

Bashirullah teaches of the clock cycle number being greater than two (paragraph 

78). 

The combination of Halbert, Bashirullah, and Boggs fails to explicitly teach of a 
machine-readable medium, that when read, causes a machine to perform processes. 
However, Bliss teaches of a machine-readable medium, that when read, causes a 
machine to perform processes (paragraph 0017). 

It would have been obvious to one of ordinary skill in the art having the teachings 
of Halbert, Bashirullah and Boggs at the time of the invention to include the counters of 
Boggs in the combination of Halbert, and Bashirullah. Their motivation would have 
been to provide increased flexibility in the driver in the combination of Halbert and 
Bashirullah, which also allows for monitoring of transitions on a longer scale for better 
efficiency. 

It would have been obvious to one of ordinary skill in the art having the teachings 
of Halbert, Bashirullah, Boggs, and Bliss at the time of the invention to incorporate the 
processes and software carrying out the combination of Halbert, Bashirullah, and Boggs 
into the computer readable medium of Bliss. Their motivation would have been to 
provide for ease of upgrading and portability. 
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28. With respect to claim 15, Bashirullah teaches of transmitting a synchronization 
signal on the data lane if the measured data transition number is less than the desired 
data transition number (cited above with respect to claims 1 and 5). 

Response to Arguments 

29. Applicant's arguments filed on 12/26/2007 have been fully considered but they 
are not persuasive. 

30. Applicant argues with respect to claim 1, that Bashirullah does not teach of 
transmitting the synchronization signal on the at least one data line. The examiner 
disagrees for the following reasons. 

a. Shown in figure 4 and paragraphs 57-61, an input data bit makes up a 
data lane. The applicant's claimed synchronization signal is the data bits 
outputted from the repeaters on the data lane. The repeaters are controlled by 
their respective control signal to output the data bits based on the transitions. 
Applicant does not provide an explicit definition of the term "synchronization 
signal" within this application. The only possible disclosure of what the 
synchronization signals are is in claim 25 which indicates that synchronization 
signals cause the achieved transition density to be greater or equal to the 
desired. This is evident in paragraphs 57, 59-61. The transition detectors detect 
a change in the input data bits and asserts the control signal. The control signal 
causes the repeaters to switch to current mode and propagates the data bits to 
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the output, causing the transition density to go from zero to one or more, with one 
being the threshold. 

b. Another possible interpretation: It is within reason for the examiner to 
interpret a set of input bits and its dedicated control signal line disclosed in 
paragraph 58 of Bashirullah as a single data lane. In this case, the 
synchronization signal can be considered the control signal. Applicant does not 
indicate a specific definition for a "data lane" within this application. There is 
nothing to indicate that a data lane is limited to one circuit routing, trace or a wire 
versus multiple related lines. 

31. With respect to claim 4, applicant argues that Bashirullah does not teach of the 
synchronization signal is not transmitted on all of the data lanes. The examiner 
disagrees. 

In interpretation (a) above, paragraphs 57-61 teach of the synchronization signal 
being the repeater outputted input bits on the data lines. Since the data is inputted on 
all of the lines D[0:N] and outputted on all of the corresponding output lines, it is clear 
that the synchronization signal is on all of the data lanes. 

32. With respect to claim 25, the applicant argues that Bashirullah does not teach of 
transmitting the synchronization signal having a number of transactions to cause the 
achieved density to be greater than or equal to a desired transition density. The 
examiner disagrees for the reasons already mentioned above in (a) in view of 
Bashirullah paragraphs 57, 59-61. 
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33. With respect to claim 8 the applicant alleges that the Bashirullah's C p value is 
related to the FIFO depth and not the number of clock cycles. The examiner disagrees. 

Bashirullah explicitly states numerous times that C p is the predetermined number 
of clock cycles within which it evaluates transitions. This is done in paragraph 60, 
"...when no transitions of bits... have been detected for a predetermined number of 
clock cycles (C p )," and "the predetermined number of clock cycles (C p )..." Paragraphs 
1 1 , 67, and 78 further indicate that C p is a number expressed in units of clock cycles. 

34. In response to applicant's argument to claim 8 that the transition counter of 
Boggs incorporated into Bashirullah would cause additional power to be consumed, 
rendering Bashirullah unfit for its intended purpose, the test for obviousness is not 
whether the features of a secondary reference may be bodily incorporated into the 
structure of the primary reference; nor is it that the claimed invention must be expressly 
suggested in any one or all of the references. Rather, the test is what the combined 
teachings of the references would have suggested to those of ordinary skill in the art. 
See In re Keller, 642 F.2d 413, 208 USPQ 871 (CCPA 1981). 

In this case, Bashirullah's purpose is to "provide an adaptive bandwidth bus that 
is configured to switch between a current mode of operation and a voltage mode of 
operation" (paragraph 8), this can reduce the power dissipation of the bus (paragraph 
46). In the combination with Boggs, the combination is not prohibited from switching 
between a current mode of operation and a voltage mode, thus the intended purpose is 
not prohibited and power savings are still realized. 
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Conclusion 

35. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

36. A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

37. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Michael Krofcheck whose telephone number is 571-272- 
8193. The examiner can normally be reached on Monday - Friday. 

38. If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matt Kim can be reached on 571-272-4182. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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39. Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

/MICHAEL C KROFCHECK/ /Matt Kim/ 

Examiner, Art Unit 2186 Supervisory Patent Examiner, Art 

Unit 2186 



Michael Krofcheck 



